PROTOCOLS FOR I NJURIES TO THE EYE

CORNEAL ABRASI ON

| . Background

A corneal abrasion is usually caused by a foreign
body or other object striking the eye. This results
in a disruption of the corneal epithelium
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D agnostic Criteria

Pertinent Hi story and Physical Findings

Patients conplain of pain and blurred vision.
Phot ophobi a may al so be present. Synptons may not
occur for several hours follow ng an injury.

Appropriate Di agnostic Tests and Exam nations

Conpr ehensi ve exam nation by an opht hal nol ogi st to
rule out a foreign body under the |lids, enbedded
in the cornea or sclera, or penetrating into the
eye. The conprehensive exam nation shoul d include
a determ nation of visual acuity, a slit |anp
exam nation and a dil ated fundus exam nati on when
i ndi cat ed.

Tr eat ment

Qut pati ent Treat nent

Topi cal antibiotics, cycloplegics, and pressure
patch at the discretion of the physician.

Anal gesics may be indicated for severe pain.
Duration of Treatnent

May require daily visits until cornea

sufficiently healed, usually within twenty-four
to seventy-two hours
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I V.

but may be longer with nore extensive injuries.

I n unconplicated cases, return to work
anticipated wthin one to two days. The duration
of disability may be longer if significant iritis
IS present.

Anti ci pated Qutcone

Ful | recovery.

CORNEAL FOREI GN BODY

Backgr ound

A corneal foreign body nost often occurs when
striking nmetal on nmetal or striking stone. Auto body
wor kers and machinists are the greatest risk for a
corneal foreign body. Hot netal may perforate the
cornea and enter the eye. Foreign bodies may be
contam nat ed and pose a risk for corneal ulcers.

D agnostic Criteria
A. Pertinent Hi story and Physical Findings

The onset of pain occurs either imediately after the
injury or wwthin the first twenty-four hours.
Typically there is a sensation of something in the
eye, pain, and photophobia. The pain is aggravated
by blinking or noving the eye. Vision may be
affected if the foreign body is in the visual axis.

B. Appropriate Diagnostic Tests and Exam nations

A conprehensi ve exam nati on by an opht hal nol ogi st is
necessary, including determ nation of visual acuity,
slit lanp and dil ated fundus exam nation to rule out
intraocul ar foreign bodies. An orbital x-ray or CT
scan may be indicated if there is a suspicion of
ocul ar or orbital penetration.
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11, Tr eat nent

A.  CQutpatient Treatnent

Superficial or enbedded corneal foreign bodies are
usual ly renoved at the slit lanp in the energency
room or ophthal nol ogist's office. Topical
antibiotics, cycloplegics, and pressure patch are
used at the discretion of the physician. Analgesics,
i ncludi ng narcotics may be necessary for the first
several days. Daily visits may be necessary until
the cornea is heal ed.

B. Esti mated Duration of Care

Return to work anticipated within one to two days in
unconpl i cated cases.

C. Anticipated Qutcone

Ful | recovery unless the foreign body | eaves a
significant scar in the visual axis. This may result
in dimnished visual acuity or may require
spectacles, a contact lens, or corneal surgery to

i nprove the vision

HYPHEMA

Backgr ound

Hyphema is bleeding within the anterior chanber of
the eye. It is typically caused by severe bl unt
trauma to the eye rupturing intraocul ar bl ood
vessels. Hyphema may be associated with disruption
of the trabecul ar nmeshwork and | ead to angle
recession glaucoma. Elevated intraocul ar pressure
wi th hyphema may cause bl ood staining of the cornea.
Hyphema in patients with sickle cell anem a al so
poses significant risk to vision. The nost
significant risk with hyphema is rebl eedi ng which
will occur in up to 30% of cases within the third to
fifth day. Rebleeding nmay cause marked el evation of
i ntraocul ar pressure, as well as corneal blood
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staining and visual loss. Late conplications nmay
i ncl ude angl e-recessi on gl aucoma and cataract.

D agnostic Criteria
A. Pertinent Hi story and Physical Findings

Hyphema generally occurs after severe blunt trauma to

the eye. It can range fromred blood cells visible
within the anterior chanber to a |layered clot filling
the entire anterior chanber. Intraocular pressure is

often el evat ed.
B. Appropriate Diagnostic Tests and Exam nations

This is an ocul ar energency and requires i medi ate
referral to an ophthal nol ogi st. Appropriate

di agnositic tests include a conprehensive exam by an
opht hal nol ogi st including a slit |anp exam

determ nation of the intraocular pressure, and

di l ated fundus exam nation if possible. Obital x-
rays may be indicated to rule out other orbital
injuries depending on the nmechanismof injury. A
pl atel et count and coagul ati on studi es may be

i ndi cated, and a sickle prep or henogl obin

el ectrophoresis should be perforned if there is a
guestion of sickle cell anem a.

Tr eat ment
A.  CQutpatient Treatnent

If the individual is reliable and the hyphema is not
severe and there are no other conplicating factors,
this condition can be managed as an outpatient. All
patients require strict bed rest for five days except
for daily exam nations. Topical cycloplegics,
steroids, and ocul ar hypotensive agents are indicated
at the discretion of the physician. Oral prednisone
and/ or am nocaproic acid nay al so be used at the

di scretion of the physician. A hard shield is
typically worn throughout the day and night. After
several weeks a gonioscopy is indicated to evaluate

t he trabecul ar neshwor k.
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B. Inpatient Treatnent

If there is a significant hyphema, marked el evation
of intraocul ar pressure, other conplicating factors
(e.g. sickle cell anem a, hyphema in a nonocul ar
patient, other ocular injuries) or if the individual
does not seemreliable, hospital adm ssion may be
indicated to insure strict bed rest and regul ar

foll owup. Oral prednisone and/or am nocaproic acid
may al so be used at the discretion of the physician.
Hospitalization should |ast five days. Persistent
el evated intraocul ar pressure, corneal bl ood
staining, or persistence of the hyphema in the
setting of sickle cell anem a may require surgica
evacuation of the clot.

C. Esti mated Duration of Care

Return to work anticipated in three weeks for
unconplicated cases. |If there is evidence of
di sruption of intraocular structures, they wll
require lifetinme nonitoring for glaucoma and
cataracts.

D. Anticipated Qutcone

Resol ution of the hyphema with return of visua
acuity. These individuals should wear pol ycarbonate
safety glasses if involved in an occupation where
there is continued risk of ocular injury.

EYELI D LACERATI ON

Backgr ound

Eyelid | acerations may occur fromblunt injuries or
fromlaceration by a sharp object. The |acerations
may only involve skin but may involve the eyelid
nuscl es, eyelid margin, the l[acriml drainage system
and may be associated with an orbital foreign body.
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1. Diagnostic Criteria
A. Pertinent Hi story and Physical Findings

There is often profuse bl eeding. Lacerations through
the eyelid margin, in the nedial canthus, or
resulting in exposure of orbital fat indicate severe
injuries and require i medi ate eval uati on. Retained
orbital foreign bodies nust al so be suspected,
especially if the injury is caused by an expl osion or
fragmented object. Wth severe injuries to the |ids,
injury to the eye nust be ruled out.

B. Appropriate Diagnostic Tests and Exam nations

A conprehensi ve exam nati on by an opht hal nol ogi st

i ncludi ng determ nation of visual acuity, slit |lanp
and dil ated fundus exam nation is necessary to rule
out ocular or orbital injury or foreign body.

Tr eat ment
A.  CQutpatient Treatnent

Superficial lacerations or |acerations not involving
the lacrimal systemor entering the orbit may be
repaired in the emergency roomor office. Sutures
are renoved over one to two weeks. Topical and oral
antibiotics are usually prescribed. Anal gesics may
be necessary for pain.

B. Inpatient Treatnent

Injuries involving the |acriml drainage system or
penetrating the orbit should be repaired in the
operating room These repairs may require general
anesthesia. Intravenous antibiotics are often

i ndi cated. Depending on the severity of the injury
and overall condition of the patient, these

i ndi vi dual s may be di scharged fromthe recovery room
or may require a one or two day hospital stay.
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C.

Esti mated Duration of Care

Return to work anticipated within two weeks in
unconplicated cases. Medical followup four weeks if
unconpl i cated. Danage to the eyelid nuscles
resulting in traumatic ptosis may require six to

twel ve nonths to resolve, or may ultimately require
surgical repair.

D. Anticipated Qutcone

Resunption of normal eyelid function.

CANALI CULAR LACERATI ON

Backgr ound

Laceration in the nedial eyelid may injure the upper
or lower canaliculus or lacriml sac. Disruption of
the lacrimal drainage systemmay result in constant
tearing or the devel opnent of an abscess within the
| acri mal sac (dacryocystitis). Constant tearing may
be no nore than a nuisance, but it may al so obstruct
vision and the presence of an infection within the
lacrimal systemusually requires surgical repair.

D agnostic Criteria
A. Pertinent Hi story and Physical Findings

There is usually a laceration in the nedial eyelid.
The | aceration may at first glance seemtrivial, but
any laceration nedial to the punctum should raise the
suspi cion of a canalicular |aceration. There may be
tearing or bloody tears. The punctum nmay be

di spl aced laterally.
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B

Appropriate Di agnostic Tests and Exam nati ons

A conprehensi ve exam nati on by an opht hal nol ogi st

i ncludi ng determ nation of visual acuity, slit |lanp
and dilated fundus exam nation to rul e out other
orbital or ocular injuries is necessary. Probing of
the canaliculus is indicated to determne if the
canaliculus is lacerated and the extent of the
injuries. Obital x-rays or CT scan may be indicated
if a fracture or foreign body is suspected.

Tr eat ment
A.  CQutpatient Treatnent

Repair of canalicular |acerations requires the
operating room frequently using the operating

m croscope. The lacerated canaliculi are intubated
either wwth a silicone tube or other stent and the
cut ends reapproxi mated. Depending on the severity
of the injury, other conplicating factors, and
general condition of the patient, these individuals
can be discharged fromthe recovery room Topical
drops and oral antibiotics may be indicat ed.

B. Inpatient Treatnent

| f the individual has eaten recently, it may be
necessary to delay the surgery for twenty-four to
forty-eight hours. Hospital adm ssion may be
required if the wound is contam nated and i ntravenous
antibiotics are needed. Adm ssion is also indicated
in the presence of other conplicating injuries.
Conpl ex reconstruction requiring prol onged general
anest hesia woul d al so require adm ssi on.

C. Estimated Duration of Care
Return to work anticipated in two weeks in
unconplicated cases. Medical followup three to six

nmonths. QOccasionally the repair is unsuccessful, and
| acri mal bypass surgery is indicated.

20



D. Anticipated Qutcone

Return of normal eyelid function and elim nation of
t eari ng.

ORBI TAL CONTUSI ON

Backgr ound

An orbital contusion is usually a result of blunt
trauma causing swelling and ecchynosis of the orbit.
A pure orbital contusion is not associated with any
fractures or significant |acerations. There may be
significant swelling and initial double vision, but
visual acuity is not usually affected, and ocul ar
nmotility and diplopia return towards normal within
several days.

D agnostic Criteria
A. Pertinent Hi story and Physical Findings

If there is a history of blunt trauma to the ocul ar
area, there may be progressive swelling of the lids
with ptosis, proptosis of the eye, and diplopia. The
swel I'ing and di pl opi a should i nprove over several
days. Visual acuity is usually nornmal

B. Appropriate Diagnostic Tests and Exam nations

Orbital x-rays are indicated to rule out a fracture.
A CT scan is indicated if the diplopia persists or if
there is suspicion of an orbital fracture in spite of
normal plain filnms. A conprehensive exam nation by
an opht hal nol ogi st, including assessnent of visual
acuity, slit lanp exam nation, and dilated fundus
exam nation are necessary to rule out concomtant

i ntraocul ar injury.
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I11. Treat nent
A.  CQutpatient Treatnent

If there are no conplicating injuries, an orbital
contusion is treated as an outpatient. Anal gesics,
i ce packs, and systemi c antibiotics may be indicated.

B. Inpatient Treatnent

D m ni shed visual acuity or severe pain may indicate
nore extensive injury and may warrant hospital
adm ssion for further evaluation and treatnent.

C. Esti mated Duration of Care

Return to work in one to two days in unconplicated
cases. Disability may be longer if diplopia or
pt osi s persi st.

D. Anticipated Qutcone

Resol ution of the swelling and diplopia with return
of normal ocular notility.

ORBI TAL FRACTURE
| . Background

Fractures of the orbit may be indirect, resulting in
"blowout” of the orbital floor or nedial wall, or
direct involving fractures of the orbital rins.
Fractures of the orbit open comuni cation between the
orbit and the sinuses. Significant fractures my
cause ocular notility disturbance fromentrapnment of
orbital content, enophthal nos due to prol apse of
orbital contents into the sinus, and dystopia of the
eye.
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D agnostic Criteria
A. Pertinent Hi story and Physical Findings

There is a history of blunt trauma to the eye,
usually by an object larger than the bony orbital
opening. The eye may appear proptotic or
enophthalmc. Ccular notility is usually dimnished.
The intraocul ar pressure may el evate when the eye is
turned away from an entrapped nuscle. There is

usual Iy nunbness over the cheek due to injury to the
infraorbital nerve. There may be a pal pable fracture
of the orbital rim There may al so be a fracture of
the zygomatic arch. This causes flattening of the
cheek and may interfere with opening the nouth,.

B. Appropriate Diagnostic Tests and Exam nations

A conprehensi ve exam nati on by an opht hal nol ogi st is
necessary, including a determ nation of visual

acuity, slit lanp exam nation, and dilated fundus
exam nation to rule out intraocular injury. X-ray of
the orbits may miss up to 20% of orbital fractures.

A coronal CT scan is indicated, especially if surgery
i s contenpl at ed.

Tr eat ment

A.  CQutpatient Treatnent

Not all orbital fractures require repair. |If there
i s no enophthal nos or diplopia, repair may not be
necessary. It is appropriate to follow the patient

on an outpatient basis for the first one to two weeks
to determne if the diplopia is resolving. Oal
antibiotics are usually given prophylactically.

Anal gesi cs may be required.

B. Inpatient Treatnent
Severe facial fractures require hospital adm ssion.

O her conplicating injuries may al so nmake hospital
adm ssi on necessary. Surgical repair of the
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fractures is usually undertaken within the first
three weeks. This usually requires a one to three
day hospital stay postoperatively.

C. Esti mated Duration of Care

Disability fromorbital fracture is usually due to

di pl opi a. Doubl e vision while |ooking strai ght ahead
or down makes driving, operating nmachinery, reading,
typing, and close work difficult. Double vision
within the central 20 degrees of the visual field is
considered a 100% | oss of ocular notility according
to the Anmerican Medical Association's CGuide to

Eval uati on of Permanent | npairnment.

D pl opi a may resol ve spontaneously within one to two
weeks with small fractures not requiring repair.

More severe fractures may have nore persistent

di pl opia. GCenerally, double vision resolves within
two to three weeks after surgical repair unless there
is intrinsic damage to the extraocul ar nmuscles. It
is rarely necessary that eye nuscle surgery or
further orbital surgery is necessary.

Li ght work may be done when diplopia is resol ved.
Heavy work can generally be resunmed three weeks after
injury if surgery is not required, or three weeks
after surgical repair.

I ndividuals with diplopia in primary gaze, down gaze,
or within the central 20 degrees should not drive,
operate machinery, or work in a dangerous environnent
wher e good peripheral vision is necessary.

D. Anticipated Qutcone.
Resol ution of diplopia and normal functioning of the
eye. Nunbness over the cheek may persist for one

year or longer and is not affected by surgical
repair.
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CORNEOSCLERAL LACERATI ONS

Backgr ound

Corneoscl eral |acerations are potentially severe
injuries resulting fromsharp objects making forcefu
contact with the globe. The severity of such
injuries is quite variable and is dependent on the
sharpness of the object and its velocity at the tine
of i npact.

D agnostic Criteria

A detail ed exam nation by an opht hal nol ogi st,
including visual acuity, slit |anp exam intraocul ar
pressure, and dilated fundus examis necessary to
determ ne the extent of injury. |If retained foreign
body is anticipated, |ocalizing radiol ogic studies
(e.g., CAT scan of orbits) may be required.

Tr eat ment

Smal | partial thickness |acerations may require only
foll ow-up and/or patching. Mre severe ones nmay
respond to bandage contact |ens application and
fol | ow up.

Virtually all full-thickness corneal |acerations
require very careful followup. Very small ones may
respond to bandage | ens application with or w thout
cyanoacryl ate ti ssue adhesive and protective shield.
Larger ones require surgical repair under general
anest hesi a and hospitalization.
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The goal of nmanagenent is to restore the eye to its
normal anatom c configuration and create a water-tight
closure. If the lens is involved in the injury, it
often nust be renoved at the tinme of surgery.

Prol apsi ng uveal tissue nust be replaced. Vitreous nust
be neticulously renoved fromthe anterior chanber if it
is present. Involvenent of retinal tissue in the injury
can nmake the prognosis nuch nore guarded, and a
vetreoretinal surgeon would then be required at the tine
of initial repair.

Post oper ati ve managenent usually consists of forns of
cycloplegic, steroid, and antibiotic drops.

| V. Estimated Duration of Care and Antici pated Qutcone

Partial thickness |aceration patients may be managed
as outpatients. The patient should wear a protective
shield for three to six weeks. Light work nmay be
done after several days. Usually recovery is quite
good with normal visual function after six weeks.

Ful I thickness sinple corneal |acerations require two
to four nonths to heal and renobve sutures.

Protective shield should be worn for six weeks.

Li ght work coul d be done after two weeks. Return to
full work after suture renmoval in three to four
nmonths if vision is adequate for tasks. Sonetines,
corneal scar is extensive, and corneal transplant for
vi sual recovery would be necessary at a |later date.

Lacerations involving | ens, uveal tissue, and retina
may require a week's hospitalization and perhaps six
nmonths to achieve stability. At that tine, contact

| ens correction of the aphakic condition may all ow
good visual recovery. Many patients with these
severe injuries may never recover full vision, either
with later cornea transplant and intraocul ar |ens

pl acenent .
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CHEM CAL OCULAR I NJURI ES

Backgr ound

Chem cal injuries may result froman alnost infinite
vari ety of agents contacting the ocul ar surface. The
extent of the injury is largely a function of the
nature of the substance involved, how nuch of the
ocul ar surface is involved, and the duration of
exposure. In general, alkali injuries (e.g.,

ammoni a, |ye, potassium hydroxi de, cal cium hydroxide
[lime] are the nobst serious because these agents
readily penetrate into the ocular tissue. Acid burns
(e.g., sulfuric acid, hydrofluoric acid, nitric acid,
acetic acid) may be serious but have | ess penetration
t han al kal i s.

D agnostic Criteria

A detail ed exam nati on by an ophthal nol ogi st is
performed after copious irrigation (see Treatnent).
It is vitally inportant to know the chem cal causing
the injury, its concentration, and anount of
exposure.

In al kali burns, the Hughes classification (grading
of corneal haziness and | oss of bl ood vessels at
limbus) is helpful in assessing |ong-term prognosis.

Tr eat ment

Acute phase (0 to 7 days). |Imedi ate copious
irrigation using any nontoxic irrigating solution is
t he nost inportant treatnent of any chem cal injury.
It should be continued for at |east 30 m nutes.
Checking the pHuntil it returns to normal is a good
way to determne if enough irrigation is done.

After the irrigation, managenent by the

opht hal nol ogi st may include topical steroids and the
use of prophylactic antibiotic drops. Oher agents,
such as topical ascorbate, cycloplegic agents, etc.,
may be warrant ed.

27



Severe chem cal injuries should be hospitalized for
treatment for several days. For mlder cases,
outpatient care with frequent followup (every
several days for first three weeks) is appropriate.

| V. Estimated Duration of Care and Antici pated Qutcone

Qui te dependent on extent of initial injury. MIder
injuries may return to work after several days.
Moderate chemical injuries (if bilateral) may need
several weeks to recover. Severe burns (if
bilateral) may be blinding. In many cases, corneal
transpl ants, perforned nonths after the initial
injury, may be able to restore vision.
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